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PROBE WITH TRAPEZOIDAL CONTACTOR AND DEVICE BASED ON 
APPLICATION THEREOF, AND METHOD OF PRODUCING THEM 



Field of the Invention 

5 

The present invention relates to a probe used for 
inspecting electrical characteristics of semiconductor 
devices having a shape of, e.g., a semiconductor wafer, a 
method for manufacturing the probe, a probe array, a method 
10 for manufacturing the probe array, a method for attaching 
the probe, an apparatus for attaching the probe, a probe 
card and a probe array maintenance unit. 

Background of the Invention 

15 

A probe card is used to inspect electrical 
characteristics of a test subject, for example, a 
semiconductor device (IC chip) such as a memory circuit or a 
logic circuit, formed on a semiconductor wafer (hereinafter, 

20 referred to as a wafer for simplicity) in large numbers. 
The probe card includes a plurality of probes, each of the 
probes being installed to be correspondent to a plurality of 
electrode pads formed on the test subject (for example, IC 
chip) • Each probe makes an electrical connection between a 

25 tester and the IC chip by contacting electrically with the 
electrode pad of the IC chip, thereby rendering inspection 



-1- 



04- 7-22; 6;43PM;FI ret Law Offices 



# 9/ 87 



signals delivered between the tester and the IC chip. 

Recently, an array of the electrode pads becomes 
narrow-pitched as the IC chip is highly integrated, thereby 
an array of the probes becoming narrow-pitched. The probe 
5 card has been proposed to accommodate such a trend of the 
narrow pitching of the probes in, e.g., Japanese Laid-open 
Publication No. 8-50146 or No. 11-133062. 

Technologies disclosed therein are all based on a 
lithography technology and using same. In the technologies, 

10 to arrange the probes correspondently to an array of the 
plurality of inspecting electrodes, the plurality of probes 
are formed simultaneously on a surface of a contactor 
substrate made of, e.g., a ceramic, silicon or the like. 
The probe installed in the probe card includes a contactor 

15 electrically contacting with, e.g., the inspecting electrode 
and a beam maintaining the contactor at a leading end 
thereof. The probes are arranged on the contactor substrate 
in a predetermined array, thereby making each of a plurality 
of contactors electrically contact with a different one of 

20 the inspecting electrodes. 

However, to adopt the lithography technology, a 
photomask needs to have a pattern corresponding to an array 
pattern of the probes in the probe card. In other words, 
the probes should be manufactured by using the specific 

25 photomask. Further, the probe includes a plurality of parts, 
e.g., the contactor and the beam. To manufacture the 
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plurality of parts, a plurality of photomasks needs to be 
provided. Lately, the number of kinds of the test subject 
increases in an era of small quantity batch production. It 
is required that the probe card should be appropriately used 
5 for each of the various kinds of the test subjects, the 
number of which increases nowadays. Accordingly, the 
required number of the photomasks increases greatly such 
that lots of time and cost are needed for manufacturing the 
photomasks, thereby also increasing the cost for 
10 manufacturing the probe card* 

Summary of the Invention 

It is, therefore, an object of the present invention 
15 to provide a solution to at least one of the problems 
described above. In accordance with one aspect of the 
present invention, it is a primary object of the present 
invention to provide a probe and a method for the 
manufacture thereof which may be commonly and generally used 
20 for the probe cards, each of which having a different array 
pattern of the probes. 

In accordance with another aspect of the present 
invention, it is another object of the present invention to 
provide a probe and a method for the manufacture thereof to 
25 make a small quantity of many kinds of the probe cards. 

In accordance with still another aspect of the present 
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invention, it is still another object of the present 
invention to provide a probe and a method for manufacturing 
the probe card, which do not require the various kinds of 
photomasks. 

5 In accordance with still another aspect of the present 

invention, it is still another object of the present 
invention to provide a probe attaching method and a probe 
attaching apparatus for manufacturing different kinds of 
probe cards at a low cost by attaching each of probes based 
10 on the array pattern of the probes necessitated by the probe 
card. 

Hereinafter, still other objects and advantages of the 
present invention will be described in the specification 
below and a portion of the objects and advantages may be 

15 obvious from a disclosure therein or achievable by an 
execution of the present invention. The objects and 
advantages of the present invention mentioned above may be 
executed and achieved by each means and a combination 
thereof particularly described herein, 

20 In accordance with a first aspect of the present 

invention, there is provided a probe which contacts with an 
electrode of a test subject formed on a substrate and is 
used for inspecting electrical characteristics of the test 
subject. The probe includes: 

25 a beam (the beam includes a leading end, an 

intermediate portion and base end, the leading end being a 



-4- 



04- 7-22; 6:43PM; Fl r 8 1 Law Offices 



# 12/ 87 



portion making a contact with the test subject via a 
contactor and the base end being the portion fixing the 
probe) , and 

a contactor having a substantially trapezoidal shape 
5 (the contactor is installed at the leading end of the beam) . 

The probe provided by the first aspect of the present 
invention preferably further includes [a] and [b] or a 
combination thereof: 

[a] The trapezoidal shape of the contactor that is a 
10 substantially square coned trapezoidal shape. 

[b] The beam that is bent toward the contactor at the 
base end or the intermediate portion thereof. 

In accordance with a second aspect of the present 
invention, there is provided a method for manufacturing the 
15 probe in accordance with the first aspect of the present 
invention by using the lithography technology, the method 
including the steps of: 

forming on a silicon substrate a plurality of recessed 
portions (groove portions), each having a substantially 
20 trapezoidal shape, by using an anisotropic etching technique 
(herein, an area of a top surface of the trapezoidal shape 
is controlled by adjusting an etching time) ; and 

forming a plurality of probes by using a film forming 
technique on the silicon substrate (herein, a contactor is 
25 formed inside each recessed portion having the trapezoidal 
shape and at the same time the beam is formed on the silicon 
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substrate together with the contactor as a single body) . 

The method for manufacturing the probe provided by the 
second aspect of the present invention preferably further 
includes the step of [c] below: 
5 [c] forming a peeling layer at least on a portion of a 

surface of the silicon substrate where the probes are formed 
after the step of forming the plurality of recessed portions 
having the trapezoidal shape on the silicon substrate. 

In accordance with a third aspect of the present 
10 invention, there is provided a probe array that is used in a 
manufacturing process of a probe card. The probe array 
includes: 

a second film-shaped supporting body; and 
a plurality of probes, each being recited in Claim 1, 
15 adhered onto one surface of the second film-shaped 
supporting body* 

The probe array provided in accordance with the third 
aspect of the present invention preferably further includes 
[d] to [f] below or a combination thereof: 
20 [d] At least portions of one surface of the second 

film-shaped supporting body where the probes are attached 
having an adhesive property, and an adhesive strength 
thereof that can be varied by heat or ultraviolet light, 

[e] For each beam of a plurality of probes, a beam 
25 surface where a corresponding contactor is installed being 
adhered to the surface of the second film-shaped supporting 
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body having an adhesive property, and 

[f] The plurality of probes being arranged in various 
directions on a film. 

In accordance with a forth aspect of the present 
5 invention, there is provided a method for manufacturing the 
probe array. The method includes the steps of: 

[1] forming the plurality of probes on the silicon 
substrate by the manufacturing method in accordance with the 
second aspect of the present invention; 
10 [2] transferring the plurality of probes formed on the 

silicon substrate onto one of surfaces of a first film- 
shaped supporting body simultaneously; 

[3] deteriorating an adhesive property of the surface 
of the first film-shaped supporting body; and 
15 [4] transferring the plurality of probes onto said one 

surface of the second film-shaped supporting body by 
adhering the latter onto said one surface of the first film- 
shaped supporting body. 

The method for manufacturing the probe array 
20 preferably further includes [g] to [h] below or a 
combination thereof: 

[g] One surface of the first film-shaped supporting 
body having the adhesive property, wherein an adhesive 
strength thereof can be varied by heat or ultraviolet light; 

25 [h] The forming step [1] further including the 

following steps: 
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[la] forming a peeling layer on the silicon substrate 
prior to forming the plurality of probes on the silicon 
substrate; and 

[lb] eliminating parts of the peeling layer prior to 
5 transferring the plurality of probes formed on the silicon 
substrate onto one surface of the first film-shaped 
supporting body simultaneously. 

In accordance with a fifth aspect of the present 
invention, there is provided a method for attaching a base 
10 end of a probe to a supporting column placed on a card 
shaped substrate. The method includes: 

installing the base end of the probe having the 
trapezoidal contactor and accommodated in a probe array on 
an attaching contact surface of the supporting column on the 
15 card shaped substrate; and 

fixing the base end of the probe to the supporting 
column. 

The attaching method provided by the fifth aspect of 
the present invention preferably includes the step of fixing 

20 the base end of the probe to the supporting column by 
pressing a leading end of an ultrasonic bonder against an 
upper side of the base end of the probe (herein, the leading 
end of the ultrasonic bonder has a crossed protrusion, a 
cross section of the protrusion being of a substantially 

25 semicircle, and a beam of the probe is bent toward the 
contactor by fixing the base end of the probe to the 
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supporting column by using the ultrasonic bonder) . 

In accordance with a sixth aspect of the present 
invention, there is provided an apparatus for attaching a 
base end of a probe having a trapezoidal contactor to a card 
5 shaped substrate. The apparatus includes: 

a unit for installing the base end of the probe 
arranged in the probe array to an upper portion of the 
supporting column of the substrate; 

a unit for fixing the base end of the probe to the 
10 supporting column. 

The attaching apparatus provided by the sixth aspect 
of the present invention preferably further includes [i] and 
[j] or a combination thereof: 

[i] The fixing unit being an ultrasonic bonder having 
15 the leading end, the leading end thereof being equipped with 
the protrusion. 

[j] The protrusion at the leading end of the 
ultrasonic bonder substantially having a formation that 
semi-cylinder shaped protrusions are crossing each other. 
20 In accordance with a seventh aspect of the present 

invention, there is provided a probe card having a plurality 
of probes- The probe card includes: 

a probe card main body (the probe card main body has a 
first surface and a second surface, a plurality of first 
25 terminals being installed on the first surface thereof, a 
plurality of second terminals being installed on the second 
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surface thereof, wherein each of the second terminals is 
connected to a different one of the supporting columns 
electrically/ and a first terminal is the supporting 
column) ; and 

5 a plurality of probes having a substantially 

trapezoidal contactor (the base end of each probe is fixed 
to a different one of supporting columns) ♦ 

The probe card provided by the seventh aspect of the 
present invention preferably further includes [k] and [o] or 
10 a combination thereof: 

[k] A contactor of each probe substantially having a 
form of a square coned trapezoid; 

[1] The probe being bent toward the contactor at a 
place between a base end and an intermediate portion 
15 thereof; 

[m] The probe card main body further including a 
stopper; 

[n] The stopper being made of a same material as the' 
supporting column and having an electric insulating film on 
20 a peripheral surface thereof including a contact surface 
with a surface of a test subject; and 

[o] The probe card main body including a plurality of 
alignment marks on the first surface thereof. 

In accordance with an eighth aspect of the present 
25 invention, there is provided a probe array supporting unit 
for supporting the probe array with a predetermined tension. 
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The probe array supporting unit includes: 

a first fixing part (the first fixing part is a first 
frame shaped structure) ; 

a second fixing part (the second fixing part is a 
5 second frame shaped structure and is overlapped with the 
first fixing part via the probe array, herein, while the 
second fixing part is overlapped with the first fixing part, 
the probe array described in Claim 6 being supported by both 
fixing parts under a predetermined tension) ; and 
10 a locking part (the locking part locks and fixes the 

overlapped first and second fixing parts) . 

The probe array supporting unit preferably further 
includes [p] below: 

[p] The first fixing part being a first frame shaped 
15 structure having a first lower surface and a first upper 
surface/ wherein the first upper surface is a first slant 
surface declining from an outer circumference to an inner 
circumference of the first frame shaped structure; and 

the second fixing part (the second fixing part is 
20 piled on the first fixing part and is a second frame shaped 
structure having a second lower surface and a second upper 
surface, wherein the second lower surface is a second slant 
surface declining from an outer circumference to an inner 
circumference of the second frame shaped structure and 
25 substantially having a same slant angle as that of the first 
slant surface) . 



-11- 



04- 7-22; 6;43PM;Flr8t Law Offices 



# 19/ 87 



Brief Description of the Drawings 

Fig. 1A shows a sectional view of a probe card having 
5 a probe in accordance with an embodiment of the present 
invention, and Fig. IB illustrates an operation when the 
probe card shown in Fig. 1A performs an inspection of a 
wafer; 

Fig- 2A presents a planar view of a surface of the 
10 probe card shown in Fig- 1A, the probe being arranged 
thereon, and Fig. 2B is a planar view of an opposite surface 
thereof presented in Fig. 2A; 

Fig. 3 describes a magnified sectional view of a 
portion of the probe card shown in Fig. 1; 
15 Fig* 4A depicts a planar view of a silicon substrate 

on which the probes are framed and Fig. 4B shows a magnified 
sectional view of the probe depicted in Fig. 4 A; 

Figs. 5A to 5G illustrate a process of transferring 
the probes formed on the silicon substrate, onto an adhesive 
20 resin film; 

Fig- 6 represents a side view of a probe attaching 
apparatus in accordance with an embodiment of the present 
invention; 

Fig- 7 provides a planar view of the probe attaching 
25 apparatus represented in Fig. 6; 

Figs. 8A to 8E illustrate a process of attaching the 
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probe to the probe card by using the probe attaching 
apparatus represented in Fig. 6; 

Fig. 9 offers a sectional view of a probe array 
supporting unit in accordance with another embodiment of the 
5 present invention; 

Fig. 10 shows a sectional view of a probe array 
supporting unit in accordance with still another embodiment 
of the present invention; 

Fig. 11 depicts a sectional view of a probe array 
10 supporting unit in accordance with still another embodiment 
of the present invention; 

Fig. 12 presents a sectional view of a probe array 
supporting unit in accordance with still another embodiment 
of the present invention; 
15 Figs. 13A to 13D illustrate a process of attaching the 

probes to the probe card by using the probe attaching 
apparatuses shown in Fig* 6 and Fig, 14; 

Fig. 14 shows a leading end of an ultrasonic bonder in 
accordance with another embodiment of the present invention; 
20 and 

Fig. ISA offers a sectional view of a contactor having 
the probe in accordance with the present invention and Fig. 
15B illustrates an exemplary operation while the probe card 
shown in Fig. ISA performs an inspection of a wafer. 

25 
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Best Mode for Carrying Out the Invention 

Hereinafter, the present invention is described in 
accordance with a first embodiment with reference to Figs. 1 
5 to 8E. 

A probe in accordance with the present invention is 
not only used to be attached to a probe card, but also may 
be adopted for various usages such as a probe to be attached 
as a terminal for diverse measurement devices, a terminal of 

10 an electronics circuit, and the like* Herein, from an 
aspect of explaining the probe of the present invention more 
concretely, the probe attached to the probe card will be 
described. However, the probe in accordance with the 
present invention is not limited to a usage for being 

15 attached to the probe card. An embodiment of the probe card 
to which the probe of the present invention is attached will 
now be described with reference to Pigs, 1 to 3. 

As shown in Figs. 1A, IB and Figs. 2A, 2B, the probe 
card 1 includes a card shaped substrate (hereinafter, 

20 referred to as a probe card main body) 2, and the probe card 
main body 2 has a first surface la and a second surface lb. 
On the first surface thereof, installed is a plurality of 
supporting columns 3 (hereinafter, referred to as a bump) 
connected to the probes electrically. On the second surface 

25 thereof, installed is a plurality of second terminals 7. 
Each of the bumps is connected to a different one of the 
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second terminals by a wiring layer 6 electrically. The 
bumps 3 and the second terminals 7 are preferably made of a 
conductive metal (e.g., copper). 

The probe card main body 2 includes a plurality of 
5 probes 4. Each of the probes 4 includes a beam 4B and a 
contactor 4A and the beam 4B has a leading end 4bl, an 
intermediate portion 4b2 and a base end 4b3. The contactor 
4A is installed at the leading end 4bl of the beam 4B. The 
contactor 4A preferably has a form of a trapezoid. A top 

10 portion of the contactor having the trapezoidal form may 
have various forms such as a flat plate, a hemisphere 
{having a semi-diameter of, e.g., lOum) and a plate having 
some irregularities. The contactor 4A having the 

trapezoidal form may contact with the electrode of the test 

15 subject. For easiness of a manufacturing, it is preferable 
that the contactor has substantially a square coned 
trapezoidal form. The contactor having the square coned 
trapezoidal form may be easily manufactured by using a 
silicon substrate. 

20 The base end 4b3 of the beam 4 is fixed at the bump 3 

and electrically connected thereto and, consequently, the 
contactor 4A is connected to the second terminal 7 
electrically via a path of the beam 4B, the bump 3 and the 
wiring layer 6. The second terminal 7 may be connected to a 

25 tester T. 

The probe card main body 2 may further include a 
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stopper 5. The stopper 5 may be installed to control a 
contact pressure (probe pressure), when a plurality of 
probes 4 contact the electrodes of a test subject 
(hereinafter, referred to as an IC chip) during an 
5 inspection thereof. In the mean time, the stopper 5 may be 
installed to mitigate an impact of a collision or a contact 
between a main chuck and the probe card main body 2, when a 
wafer W loaded on the main chuck is lifted toward the probe 
card main body 2 . 

10 By having contact with each electrode pad Wl (made of 

a conductive metal, e.g./ aluminum, gold, etc.) of the IC 
chip formed on the wafer W, the contactor 4A of the probe 4 
connects the IC chip to the tester via the above-described 
path. Consequently, there may be inspected electrical 

15 characteristics of a plurality (for example, 16 or 32) or 
one of IC chips formed on the wafer W. The probe card main 
body 2 may be formed approximately as a shape of circle, 
which is shown in Figs. 2A and 2B. At a central area 2A of 
a surface of the probe card main body 2, four regions 2A may 

20 be arranged, thereby a plurality of probes arranged radially 
in each of regions, for example as shown in Fig. 2A. 

Each of a plurality of probes 4 may be arranged 
radially such that the base end 4b3 contacting with the bump 
3 faces an inner side thereof and the leading end 4bl where 

25 the contactor 4A is provided faces an outer side thereof. 
In the radial arrangement above, conversely, the leading end 
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4bl and the base end 4b3 may face the inner side and the 
outer side thereof, respectively. At a peripheral region 2B 
of a reverse surface of the probe card main body 2, a 
plurality of second terminals 7 are arrayed in a shape of 
5 ring and each second terminal 7 may be connected to the bump 
3 electrically via the wiring layer 6 as shown in Fig, 2B. 

Each of the plurality of probes 4 includes the 
contactor 4A having a substantially trapezoidal form, more 
preferably square coned trapezoidal form and the beam 4B 

10 combining a lid to maintain the contactor 4A at the leading 
end (freedom end) 4bl. The contactor 4A may have a top 
portion of various forms such as a flat plate, a hemisphere 
(having a semi-diameter of, e.g., lOum) and a plate having 
some irregularities. The contactor 4A and the beam 4B of 

15 the probes 4, each of probes having contact with a different 
one of a plurality of electrode pads Wl of the IC chip 
formed on the wafer W, may be preferably made of a 
conductive metal (e. g, nickel) as a single body, which is 
of higher hardness than that of the electrode pad Wl on the 

20 wafer W. Furthermore, the contactor 4A and the beam 4B are 
preferably made of a material having an elasticity (e.g., 
nickel) . In an inspection state shown in Fig. IB, each of 
the plurality of contactors 4A of the probes 4 contacts with 
a different one of the plurality of electrode pads Wl of the 

25 IC chip formed on the wafer W. Each of contactors 4 A is 
preferably pressed against each of electrode pads with a 
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probe pressure larger than or equal to 1.5g/unit in the 
inspection state shown in Fig. IB. The probe pressure is 
generally controlled by an elasticity force of the plurality 
of beams 4B and a gap between the contactor 4A and the 
5 electrode of the IC chip. However , when the stopper 5 is 
adopted, the stopper 5 may contribute to the control of the 
probe pressure. The elasticity force of the beam 4B may 
absorb the difference of height among the plurality of 
electrodes Wl by making the contactor 4A of the probe 4 
10 contact with the electrode Wl of the IC chip on the wafer W, 
and simultaneously connecting the contactor 4A thereof to 
the electrode Wl thereof. 

In Fig- 3, the bump 3 of the probe card main body 2 
and the stopper 5 provided on necessity may include, e.g./ a 
15 copper coating layer (30, 50) and an insulating film 5B. 

The bump 3 may be configured, i.e., by forming the 
copper coating layer on the surface of the card main body 2 
and by etching a certain portion of the copper coating layer. 
Or, the copper coating layer 30 and the copper coating layer 
20 50 may be made by employing a film forming technology such 
as a CVD or a sputtering. On each lower surface of the 
copper coating layer 30 of the plurality of bumps 3 may be 
formed a gold coating layer 3A while on each lower surface 
of the copper coating layer 50 may be formed a gold coating 
25 layer 5B, as shown in Fig. 3. A manufacturing process may 
be simplified by making each height of the gold coating 
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layers 3A and 5A equal and forming the insulating film 5B 
thereon. The gold coating layer 3A on the bump 3 
facilitates the electrical connection to the probe 4. The 
height of the bump 3 is determined so that the electrode Ml 
5 should not contact with the probe card main body 2, for 
example, 37 um (including the height of the gold coating 
layer, e.g., 2pm). As shown in Figs. 2A and 2B 
schematically, the stopper 5 may be provided to a place such 
as scrub line, and the like, which does not contact with the 

10 IC chip formed on the wafer w, when the contactor 4A 
contacting with the electrode Wl. As shown in Fig. 3, at 
least a surface of a lower portion of the stopper 5 is 
preferably coated by the insulating layer 5B made of, e.g., 
polyimide. The insulating layer 5B may provide the bump 3 

15 with more height from the probe card main body 2 by the 
thickness of the insulating layer 5B, e.g., 25 to 30 um(Figs. 
1A, IB) . 

The stopper 5 is preferably formed together with the 
bump 3 and includes the copper coating layer 50 and gold 
20 coating layer 5A, as described above. However, the stopper 
5 may possibly include the insulating layer 5B only. For a 
case of including insulating layer 5B only, the insulating 
layer 5B also preferably provides more height from the probe 
card main body 2 by the thickness of the insulating layer 5B, 
25 e.g., 25 to 30 um than the bump 3 (Figs. 1A, IB). 

As shown in Fig. 3, an alignment mark 8 is preferably 
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formed on the probe card main body 2 for matching a position 
when attaching the probe 4. The alignment mark 8 may be 
formed by recording a mark on the probe card main body 2 or 
by adhering a mark thereon. Further, the alignment mark 8 
5 is formed by performing a hole-making process to the probe 
card main body 2 from the surface thereof to the wiring 
layer 6 installed therein by using, e.g., a laser. The 
alignment mark 8 is certainly distinguishable by a camera by 
using the difference of a contrast between the wiring layer 
10 6 and the probe card main body 2, which will be described 
later. 

Next, an embodiment of manufacturing the probe will be 
described with reference to Figs. 4A, 4B and Figs. 5A to 5G. 
A plurality of probes 4 may be formed, e.g., on the silicon 
15 substrate 10 arranged as shown in Fig. 4A in accordance with 
the embodiment. When the probes 4 are formed on the silicon 
substrate 10, the silicon substrate 10 may be divided into a 
plurality of regions (i.e., four regions). In each region, 
the probes may be arranged in different directions. 

20 By arraying the probes 4 in the plural directions, 

there may be acquired a degree of freedom for an attaching 
direction of each probe when attaching the base end 4b3 of 
each probe to the bump 3 of the probe card main body 2. 

Moreover, the probe 4 may be formed on the silicon 

25 substrate 10 with a predetermined arrangement density. An 
adjustment in the arrangement density facilitates a 
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performance of transference from the silicon substrate 10 
shown in Fig. 5. 

Referring to Figs- 4A and 4B, a plurality of probes 4 
may be formed on the silicon substrate 10 by following a 
5 sequence of a lithography technology described below. 

On the silicon substrate 10, it is performed a Si 
crystal anisotropy etching by using a conventional etching 
method (e.g., wet etching using an alkali family solution). 
Further, there may be formed a recessed portion (frame) 10A 

10 having a substantially trapezoidal shape, preferably reverse 
square coned trapezoidal shape. The recessed portion may be 
formed by performing an etching based on a surface direction 
and by using an anisotropy property of the silicon. An 
extent of a lower surface of the frame 10A (a top surface 

15 4A1 of the contactor 4A having the trapezoidal shape) may be 
controlled to a predetermined size by adjusting the etching 
duration. By this controlling thereof, the extent at each 
lower surface of a plurality of frames 10A formed on the 
silicon substrate 10 may be controlled uniformly. A surface 

20 of a leading end preferably has a shape of a regular square/ 
each side of which is about 10 urn. 

On the surface of the silicon substrate 10, a 
plurality of recessed portions 10A being formed thereon, an 
electrode film (e.g., titan film) 401 may be formed, by 

25 using a film forming technology (e.g., sputtering 
technology) . 
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By using a gold coating electrode 401, a peeling layer 
(e.g., a copper coating layer) 402 may be formed on the 
surface of an identical electrode film with a depth of, e.g., 
1 urn. 

5 On the surface of the silicon substrate 10, a resist 

is sprayed with a depth of, e.g., 25 pm. By performing an 
exposure, a development and an etching process of a surface 
of a resist film formed thereby, the resist film having a 
predetermined pattern is formed thereon. On the patterned 
10 resist film as shown in Fig. 4A, an opening is formed at a 
place corresponding to the plurality of contactors 4A (i.e., 
a position of the frame 10A) and at a place corresponding to 
the probes 4 . 

On the upper surface of the peeling layer 402 exposed 
15 at the opening of the resist film, a contact layer (e.g., 
palladium (Pd) layer) 403 of the contactor 4A is formed. 
Next, a beam layer (e.g., Nickel (Ni) layer with a depth of 
20 um) 404 is formed. Sequentially, a gold (Au) layer 405 
having a depth of, e.g., 2 urn may be formed. The gold layer 
20 405 is preferably formed to facilitate a contact between the 
bump 3 and the base end 4b3 of the probe 4. 

A whole resist film is eliminated. By a process 
described above, the plurality of probes 4 are formed in an 
arranged pattern shown in Fig. 4A. A cross section of each 
25 probe 4 is a layered architecture as shown in Fig. 4B. 

(Fig. 5A) Fig. 5A shows a sectional view of structure 
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that a plurality of probes 4 are formed on the silicon 
substrate 10 by above-described process. 

{Fig, 5B) As shown in Fig, 5B, the silicon substrate 
10 may be etched to eliminate the peeling layer partially or 
5 dimensionally. The etching process may be performed for 
about 80 seconds for example, by using 5 % peroxo ammonium 
sulfate aquatic solution of a temperature of about 40 °C. 
Resultantly, the peeling layer 402 is partially eliminated. 
Fig, 5B shows a status in which each probe 4 is detachable 

10 from the silicon substrate 10. At this time, each probe 4 
is prevented from being completely detached and moved, by 
leaving a portion of the peeling layer 402 intact. Like 
this, the portion of the peeling layer 402 is left such that 
the probe is prevented from being moved and derailed in a 

15 transference process which will be described afterward. As 
shown in Fig. 5B, the silicon substrate 10 is cleaned and 
dried after the peeling layer 402 is eliminated. 

(Fig. 5C) On the surface of the silicon substrate 10 
where the probes 4 are formed, a first film-shaped 

20 supporting body (hereinafter, referred to as a first 
adhesive resin film) 11 is installed and the first adhesive 
resin film is pressed on the silicon substrate 10 by using, 
e.g., a roller. The first adhesive resin film is made of a 
material such as a vinyl chloride, polyethylene. The first 

25 adhesive resin film may have an adhesive property, wherein 
an adhesiveness is decreased by heating. The first adhesive 
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resin film 11 is detached from the silicon substrate 10. By 
the detaching process/ each probe 4 is transferred to the 
first adhesive resin film 11 as shown in Fig. 5C. Further, 
there is no possibility for the first adhesive resin film 11 
5 to be adhered to the silicon substrate 10 by forming a 
plurality of the probes 4 on the silicon substrate 10 with a 
predetermined arrangement density- 

(Fig. 5D) There is eliminated a portion of the peeling 
layer 402 left at each probe 4. As an example of the 

10 elimination,, the etching process may be performed for about 
20 seconds by using 5 % peroxo ammonium sulfate aquatic 
solution of a temperature of about 40 °C Accordingly, the 
peeling layer 4 02 is completely eliminated and then the 
first adhesive resin film 11 is cleaned and dried. 

15 (Fig. 5E) As shown in Fig. 5E, a second film-shaped 

supporting body (hereinafter, referred to as a second 
adhesive resin film) 12 is formed on the first adhesive 
resin film 11, whereby being piled thereon. At least one of 
the first adhesive resin film 11 and the second adhesive 

20 resin film 12 is pressed by, e.g., the roller. The second 
adhesive resin film 12 is made of a material such as a vinyl 
chloride, polyethylene. The second adhesive resin film 12 
may have an adhesive property, wherein the adhesiveness is 
decreased by irradiating ultraviolet light thereto. 

25 A process is preferably performed to deteriorate the 

adhesiveness of the first adhesive resin film 11 by, e.g., 
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heating the first adhesive resin film 11. 

After adhering the second adhesive resin film 12 
thereto, the first adhesive resin film 11 may be heated for 
about 10 seconds at a temperature of about 100 °C by using a 
5 heater 13. By the heating process, the adhesiveness of the 
first adhesive resin film 11 is decreased to, e.g., about 
1/100 thereof such that the adhesiveness of the first 
adhesive resin film 11 becomes lower than that of the second 
adhesive resin film 12. By detaching the first adhesive 

10 resin film 11 from the second adhesive resin film 12, a 
plurality of probes 4 on the first adhesive film 11 are 
transferred to the second adhesive resin film 12, 

Moreover, in case of the high adhesiveness of the 
first adhesiveness resin film 11, a process for reducing the 

15 adhesiveness is further preferably performed in addition to 
the heating process described above. The process is 
performed by radiating the ultraviolet light UV from a side 
of the first adhesive resin film 11 by using, e.g., an 
ultraviolet light radiating apparatus UV. 

20 (Fig. 5F) As shown in Fig. 5F, there is performed a 

process to deteriorate the adhesiveness of the portion of 
the second adhesive resin film 12, where each probe 4 is not 
arranged thereon. The process is performed by irradiating 
the ultraviolet light UV to the second adhesive resin film 

25 12 from a side of the probe 4 with, e.g., the ultraviolet 
light radiating apparatus UV. The radiation of the 
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ultraviolet light deteriorates the adhesiveness of a portion 
of the second adhesive resin film 12, where each probe 4 is 
not provided thereon . In case of the high adhesiveness of 
the second adhesiveness resin film 12 to the probe 4, the 
5 ultraviolet light may be radiated from the reverse side of 
the surface thereof, where the probe 4 is provided thereon. 
The radiation diminishes the adhesiveness of the second 
adhesive resin film 12 to the probe 4. 

(Fig. 5G) As shown in Fig. 5G, the second adhesive 

10 resin film 12, where each probe 4 is transferred, is 
preferably maintained by a supporting unit 14 by using a 
glue, a double-sided tape or the like. Further, the 
supporting unit (hereinafter, referred to as a frame body) 
14 may maintain the second adhesive resin film 12 as 

15 described later. 

A probe attaching apparatus in accordance with the 
first embodiment is described. The probe attaching 
apparatus 100 in accordance with the embodiment includes a 
mounting table 101A for loading thereon the probe card main 

20 body 2, a probe supporting unit 103, a probe fixing unit 106 
and a position detection unit 105. 

The mounting table 101A may include a lifting/rotating 
unit 101B to support and move the mounting table 101A in Z 
and/or 8 direction and a first moving unit 102 to support 

25 and move the mounting table 101A in X and/or Y direction. 
The mounting table 101A may include a temperature control 
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unit 101C therein to control a temperature of the card main 
body 2. 

The probe supporting unit 103 may support a probe 
array (the second adhesive resin film) 12, a plurality of 
5 probes being maintained thereon detachably therefrom, to be . 
parallel to the probe card main body 2. Further, the probe 
supporting unit 103 includes a second moving unit 104 
movable at least in X and/or Y direction, while maintaining 
the parallel status to the probe card main body 2. 

10 The position detection unit 105 is a unit for 

detecting each position thereof to render each supporting 
column 3 of the probe card main body 2 position matched with 
the base end 4b3 of each probe 4 maintained on the second 
adhesive resin film 12. Further, the position detection 

15 unit 105 may be provided with a first CCD camera 105A and a 
second CCD camera 105B. 

The probe fixing unit 106 may include a fixing unit 
(e.g., an ultrasonic bonder) 106for attaching the supporting 
column 3 of the probe card main body 2 to the base end 4b3 

20 of the probe 4. 

The probe attaching apparatus 100 may include 
controllers 108A, 108B (for example, including a 
microcomputer) to control the aforementioned units in 
accordance with a previously registered program. Further, 

25 the first and the second moving units 102, 104 are movably 
installed on a base table 107. 



-27- 



04- 7-22; 6;43PM;Flr8t Law Offices 



# 35/ 87 



The lifting/rotating unit 101B may move the mounting 
table 101A in a Z direction and a 6 direction. The 
temperature control unit 101C provided in the mounting table 
101A heats up the prove card main body 2 up to the 
5 temperature of, e.g., 80 °C. As shown in Figs. 6 and 7, the 
first moving unit 102 may include an X stage 102A moving in 
an X direction on an X rail (not shown) and a Y stage 102B 
supporting the X stage 102A and the X rail. The Y stage 
102B moves in a Y direction on a Y rail (not shown) which is 

10 supported on the base table 107. 

As shown in Figs. 6 and 7, the second moving unit 104 
includes an X stage 104A moving in an X direction on an X 
rail (not shown) and a Y stage 104B supporting the X rail. 
The Y stage 104B moves in a Y direction on a Y rail (not 

15 shown) which is supported by the base table 107. 

The probe supporting unit 103 includes a supporting 
column 103A attached to the X stage 104A of the second 
moving unit 104 and a frame shaped supporting portion 103B 
protruded horizontally from the supporting column 103A. One 

20 or more than one supporting column 103A may be provided. 
The supporting portion 103B is maintaining a probe 
supporting body (frame body) 14 to which the second adhesive 
resin film 12 is attached with a predetermined tension, A 
flange 103C is formed in a lower portion of an inner 

25 circumference of the supporting portion 103B and the flange 
103C fastens and fixes an edge portion 14A of the frame body 
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14. 

As exemplified by referring to Figs- 6 and 7, the 
detection unit 105 includes a first CCD camera 105A 
photographing the contactor substrate 1 on the mounting 
5 tabl-e 101A from upside, a second CCD camera 105B 
photographing the probe 4 adhered to the second adhesive 
resin film 12 supported by the supporting unit 103 from 
downside, a lighting device (not shown) for illuminating 
each of the contactor substrate 1 and the probe 4 during 

10 photographing thereof, an image processor 109 for processing 
an image data delivered from the first and the second CCD 
cameras 105A and 105B, a displaying unit for displaying the 
image processed by the image processor 109, and controllers 
108A and 108B for controlling the first moving unit 102, the 

15 second moving unit 104 and the ultrasonic bonder based on 
the data given from the image processor 10 9, Each of the 
first and the second CCD cameras 105A and 105B is installed 
in a predetermined certain fixed place. The second CCD 
camera may be installed apart from the mounting table 101A, 

20 but preferably fixed near the mounting table (e.g., to the 
lifting/rotating unit 101B as shown in Fig, 6). 

Accordingly, the second CCD camera may move in the Z 
direction along with the lifting movement of the 
lifting/rotating unit 101B. The probe fixing unit (e.g., 

25 the ultrasonic bonder) 106 includes the bonder 106A and the 
bonder main body 106B. Further, the bonder main body 106B 
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may include a lifting unit 106E that may move the bonder 
106A in the Z direction. The bonder 106A may be moved to 
the place where the probe 4 contacts with the bump 3 by the 
lifting unit 106E of the bonder main body 106B, 
5 A designed position information of the target 

alignment mark 8 is registered in advance in the controller 
108A. The controller 108A controls the first moving unit 
102 based on the information thereof- The first moving unit 
102 moves the mounting table 101A right below the first CCD 

10 camera 1Q5A. 

The mounting table 101A loading thereon the probe card 
main body 2 is moved by the lifting/rotating unit 101B in a 
Z direction and a 6 direction and located below the first 
CCD camera 105A. The first CCD camera 105A may photograph a 

15 central position of the alignment mark 8 in the probe card 
main body 2. A photographed coordinate of the mounting 
table 101A is delivered to the image processor 109 as real 
position information of the alignment mark 8 and 
simultaneously the controllers 108A, 108B store the position 

20 information thereof. Similarly, the supporting unit 103 is 
moved by the second moving unit 104 and located at an upper 
portion of the second CCD camera 105B. The second CCD 
camera 105B photographs the contactor 4A of the target probe 
4 arranged in a film 12. A coordinate of the second moving 

25 unit 104 is stored by the controllers 108A, 108B as real 
position information of the contactor 4A* 
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Meanwhile, distance information and direction 
information between the target alignment mark 8 and an 
attaching surface 3a of the bump 3 corresponding thereto are 
already known at a design stage- Consequently/ the position 
5 information of the bump 3 is automatically outputted based 
on the already-known values at the design stage by detecting 
real position information of the target alignment mark 8, 
At this time, a position where the contactor 4A is fixed to 
the bump 3 may be outputted similarly- Because each 

10 coordinate of the first and the second CCD cameras 105A, 
105B and the ultrasonic bonder 106 are already- known, the 
base end 4b3 of the probe 4 may be automatically position- 
matched with the bump 3 of the probe card main body 2 > An 
array direction of the probe 4 fixed to each bump 3 is 

15 previously known. Each probe adapted to the array direction 
may be selected among the second adhesive resin films 12 
supported by the supporting unit 103 with a predetermined 
tension. 

Next, a method for attaching the probe in accordance 
20 with an embodiment of the present invention will be 
described with reference to Fig. 6. The supporting unit 
(frame body) 14 supports the second film-shaped supporting 
body (the second adhesive resin film) 12, which has a 
plurality of probes 4 arranged in a certain array pattern, 
25 with a predetermined tension. The frame body 14 is inserted 
on the supporting unit 103B of the probe supporting unit 103. 
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The probe card main body 2 is loaded on the mounting table 
101A, wherein the mounting table 101A is moved in an X 
and/or a Y direction by the first moving unit 102 and 
simultaneously moved in a 0 and/or a Z direction by the 
5 lifting/rotating unit 101B so that the mounting table 101A 
reaches the right below of the first CCD camera 105A. The 
first CCD camera 105A searches the alignment mark 8 
corresponding to the target bump 3 based on the alignment 
mark 8 position information of the probe card main body 2 

10 registered previously in a detection unit controller. At 
this time, the alignment mark 8 corresponding to the target 
bump 3 may happen to deviate from the position which is 
based on the position information previously registered in a 
detection unit controller by tens of pm, which may be caused 

15 by, e.g., a thermal expansion of the probe card main body 2. 
The position deviation is corrected by moving the mounting 
table 101 in an x and/or a Y direction precisely, so that 
the mounting table 101 is arranged at the position of the 
alignment mark 8 corresponding to the target bump 3 right 

20 below the first CCD camera 105A. The position deviation 
results from heating the probe card main body 2 with a 
temperature of, e,g-, 80 °C to facilitate a contact between 
the bump 3 and the probe 4. The mounting table 101 is moved 
and the target bump 3 is arranged right below the first CCD 

25 camera 1Q5A. After confirming there is no deviation, the 
coordinate of the bump 3 is stored by the controller. A 
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moving distance at this time is predetermined based on the 
design value of the probe card 1, 

The supporting unit 103 is moved in an X and/or a Y 
direction by the second moving unit 104 and located right 
5 above the second CCD camera 105B- The second moving unit 
104 moves the supporting unit precisely in an X and/or a Y 
direction, while the second CCD camera 105B photographs the 
probe 4 arranged on the second film-shaped supporting body 
(an adhesive resin film) 12. Simultaneously/ the second CCD 

10 camera 105B searches the target contactor 4A of the probe 4 
based on a photographed image of the display unit 110. 
While the second CCD camera 105B photographs the probe 4 
arranged on the second adhesive resin film 12 , the 
supporting unit 103 and the second moving unit 104 move the 

15 second adhesive resin film 12 in an X and/or a Y direction. 
The controller compensates a design coordinate of the 
contactor 4A, which will be initially contacted, with a real 
coordinate- The controller stores the compensated value. 
At this time, moving distances of the supporting unit 103 

20 and the second moving unit 104 in an X and a Y direction are 
calculated by an operation processing part of the controller. 
An adjustment of the supporting unit in a 9 direction may be 
previously performed manually when the frame body 14, fixing 
the second adhesive resin film 12 with a predetermined 

25 tension, is inserted into the supporting portion 103B of the. 
probe supporting unit 103. 
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(Fig. 8A) Fig. 8A shows a status in which each 
position compensation for the bump 3 of the probe card main 
body 2 and the probe 4 of the second adhesive resin film 12 
is completed. 

5 (Fig. 8B) As shown in Fig- 8B, the mounting table 101 

is moved by the first moving unit 102 and the bump 3 of the 
probe card main body 2, which will be initially contacted, 
is moved right below the probe fixing unit 106A. The 
supporting unit 103 is moved by the second moving unit 104 

10 to the upside of the mounting table 101 and the probe 4 of 
the second adhesive resin film 12, which will be initially 
contacted, is moved right below the probe fixing unit 106A, 
A contact surface 3A of the bump 3 and the base end 4b3 of 
the probe 4 are aligned in a straight line right below the 

15 bonder 106A. At this time, as indicated by a dashed dot 
line, X and Y coordinates of the alignment mark 8 coincide 
with those of the contactor 4A. 

(Fig. 8C) As shown in Fig. 8C, the bump 3 contacts 
with the base end 4b3 of the probe 4 by lifting the mounting 

20 table 101. At this stage the ultrasonic bonder 106A is 
lowered and attaches the bump 3 to the probe 4 by 
irradiating an ultrasonic wave. " At this time, a hole can be 
easily formed in the second adhesive resin film 12 by, e.g., 
a pressure of the ultrasonic bonder 106A, thereby an 

25 ultrasonic wave attachment being performed smoothly. 

The bonder 106A of the ultrasonic bonder 106 is lifted 



-34- 



04- 7 - 2 2 ; 6 : 4 3 P M ; F I ret Law Offices 



# 42/ 87 



and then the mounting table 101 is lowered by the 
lifting/rotating unit 101B. The first and the second moving 
units 102, 104 performs position matching between the bump 3 
and the probe 4 which will be attached next, by moving the 
5 probe card main body 2 and the second adhesive resin film 12. 

For the position matching, the detection unit 105 and 
the controllers 108A, 108B correct the real coordinates of 
the bump 3 and the probe 4. As described in detail, the 
position matching between the bump 3 and the probe 4 is 

10 performed in such a way that the first and the second moving 
units 102, 104 move the mounting table 101 and the 
supporting unit 103. The ultrasonic bonder 106 is lowered 
and then attaches both of them. By performing the 
sequential processes above repeatedly, the probes 4 are 

15 attached to all the bumps 3 of the card main body 2, 

(Fig. 8D) After the probes 4 are attached to all the 
bumps 3 of the card main body 2, if it is necessary to 
insulate the attached portion, an insulating material 9A 
(e.g., polyimide) is spread on the probes 4 and the bump 3 

20 by an spreading apparatus 111 such as micro-dispenser and 
then the probe card 1 having an insulating film 9 thereon is 
completed, as shown in Fig. 8D. 

As described above, in accordance with the first 
embodiment of the present invention, a mass production of 

25 the probe 4 is possible irrespective of kinds of the probe 
cards 1- Further, the probe 4 and the contactor 4A are 
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formed together as a single body and applied to different 
kinds of the probe cards 1. Accordingly, there may be 
provided the probe 4 having a wide applicability and a good 
electrical characteristic. Since the contactor 4A formed in 
5 a trapezoidal shape can make a stable contact with the 
electrode pad to thereby make a secure electrical connection 
therebetween, a highly reliable inspection can be performed. 

In accordance with the first embodiment, a photomask 
of any kind is not needed and the probe cards 4 having 
10 various specification may be provided by attaching the probe 

4 to the probe card main body, the probe being made by one 
set of photomasks (e.g., 2 sheets). The probe 4 is attached 
to the bump 3 of the probe card main body 2 individually so 
that, when the probe 4 is damaged, a new probe 4 may be 

15 attached to the previous bump 3 instead of the damaged probe. 
In the probe card main body 2, there is provided the stopper 

5 limiting the probe pressure of the contactor 4A and the 
electrode pad of the wafer W. The stopper can maintain the 
probe pressure at a desirable value and simultaneously 

20 prevent the probe from being damaged by the excessive probe 
pressure. The bump 3 and the stopper 5 are provided 
together on the card main body 2, thereby both of them may 
be formed simultaneously on the card main body 2. 

The method for manufacturing the probe in accordance 

25 with the first embodiment of the present invention includes: 
forming the frame 10A corresponding to the contactor 4A at a 
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plurality of places on the silicon substrate 10; forming a 
nifckel layer detachably on the silicon substrate 10; forming 
a plurality of probes 4 having the contactor 4A and the beam 
4B, simultaneously by correcting the nickel layer partially; 
5 transferring the probe 4 to the first film-shaped supporting 
body (the first adhesive resin film) 11 detachably; and 
transferring the probe 4 to the second film-shaped 
supporting body (the second adhesive resin film) 12 from the 
first adhesive resin film 11 detachably. Consequently, 

10 there may be manufactured the probes 4 massively which are 
common to" various kinds of probe cards. 

By arranging a plurality of probes 4 in each of the 
divided regions (e.g./ 4 regions) in such a way that each 
probe faces a different direction in each region, the degree 

15 of freedom can be increased when attaching the probe. By 
heating the first adhesive resin film 11, the adhesiveness 
of the first adhesive resin film 11 to the probe 4 is 
deteriorated. Accordingly, the probe 4 is transferred 
securely from the first adhesive resin film 11 to the second 

20 adhesive resin film 12. By irradiating the ultraviolet 
light to the second adhesive resin film 12, the probe 4 is 
transferred securely to the probe card main body 2 from the 
second adhesive resin film 11. By forming a metal layer on 
which the probes are formed with nickel having elasticity, 

25 the probe pressure needed for inspecting the wafer W can be 
secured and at the same time the probe 4 may be used 
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repeatedly. 

In accordance with the first embodiment of the present 
invention, the probe attaching apparatus 100 includes: a 
mounting table 101 for loading thereon the probe card main 
5 body 2, wherein the mounting table 101 is movable in X, Y, Z 
and 6 directions; a probe supporting unit 103 for supporting 
the second adhesive resin film 12, on which a plurality of 
probes are detachably arrayed thereon, in parallel to the 
card main body 2, wherein the probe supporting unit 103 is 

10 movable in X and Y directions; a position detection unit 105 
for detecting a position information to position match the 
probe card main body 2 with each probe 4 of the second 
adhesive resin film 12; and an ultrasonic bonder 106 movable 
in Z direction (a direction of an arrow A in Fig. 6), 

15 attaching the probe 4 to the probe card main body 2, after 
position matching step. By moving the probe card main body 
2 in X, Y, Z and 6 directions and simultaneously moving the 
second adhesive resin film 12 in X and Y directions, wherein 
a plurality of probes 4 are arranged thereon detachably, the 

20 probe 4 and the probe card main body 2 are position matched. 
By attaching the probe 4 to the bump 3 of the probe card 
main body 2 and then detaching the probe 4 from the second 
adhesive resin film 12, a small quantity of many different 
kinds of probe cards may be manufactured economically 

25 without a photomask to manufacture the original probe 4. 
When a portion of the probes 4 in the probe card 1 is 
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damaged, the probe card 1 can be repaired by removing the 
damaged probe 4 and replacing the damaged probe 4 with a new 
probe 4 . 

In accordance with the first preferred embodiment of 
5 the present invention, as a mark for position matching when 
attaching the probe 4, there may be used the alignment mark 
8 provided in the prove card main body 2. When attaching 
the probe 4 to the bump 3 of the probe card main body 2, by 
using the above mark, the probes 4 may be attached to a 

10 predetermined place with a high accuracy even when the card 
main body 2 expands thermally- In accordance with the first 
preferred embodiment, the detection unit 105 includes the 
first CCD camera 105A photographing the card main body 2 and 
the second CCD camera 105B photographing the probe 4 such 

15 that the card main body 2 and the probe 4 can be securely 
position matched with each other. 

The present invention is not limited to the preferred 
embodiment described above and various changes and 
modifications of each element may be made without departing 

20 from the spirit and scope of the invention. In the 
preferred embodiment above, the probe card 1 is exemplified. 
However, the preferred embodiment of the present invention 
may be applied to manufacturing of the contactor. In the 
preferred embodiment, the adhesiveness of the first adhesive 

25 resin film 11 is decreased by heating thereof, and the 
adhesiveness of the second adhesive resin film 12 is 
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deteriorated by irradiating the ultraviolet light thereto. 
However, the reduction of the adhesiveness of each adhesive 
resin film may be performed conversely. As an attaching 
apparatus, other attaching apparatus may be used other than 
5 the ultrasonic bonder exemplified above. 

A process for reducing the adhesiveness of the first 
adhesive resin film is performed desirably after piling the 
second adhesive resin film on the first adhesive resin film 
and further after completing the pressing process* However, 

10 the reducing process may be performed prior to the pressing 
process or before piling the second adhesive resin film. 

A second preferred embodiment of the present invention 
will now be described . 

Referring to Figs. 9 to 12, there is described a probe 

15 array maintenance unit 14 (hereinafter, referred to as a 
maintenance unit 14) provided with the probe in accordance 
with the preferred embodiment of the present invention. Fig, 
9 shows one of the preferred embodiments of the maintenance 
unit 14. The supporting unit 14 for supporting the probe 

20 array (e.g., the second adhesive resin film and a plurality 
of probes) 12 includes a first frame shaped structure 14A; a 
second frame shaped structure 14B overlapped with the first 
frame shaped structure 14A; and a locking part 14C fastening 
and fixing the first and the second frame shaped structures 

25 14A and 14B, which are overlapped with each other. 

The second adhesive resin film 12 is supported by the 
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first and the second frame shaped structures 14A and 14B, 
when the first and the second frame shaped structures 14A 
and 14B are in stacked state. 

The first' frame shaped structure 14A includes a first 
5 lower surface 14Aa, a first upper surface 14Ab and a first 
slant surface 14Ac. The second frame shaped structure 14B 
includes a second lower surface 14Ba, a second upper surface 
14Bb, a second slant surface 14Bc and an inner peripheral 
end 14Bd, 

10 On the first upper surface 14Ab of the first frame 

shaped structure 14A, there is provided the first slant 
surface 14Ac declining downward from the outer circumference 
to the inner circumference of the first frame shaped 
structure 14A. On the second lower surface 14Ba of the 

15 second frame shaped structure 14B, there is provided the 
second slant surface 14Bc declining downward from the outer 
circumference to the inner circumference of the second frame 
shaped structure ♦ A slant angle of the second slant surface 
14Bc is preferably coincident with that of the first slant 

20 surface 14Ac- 

The second adhesive resin film 12 is preferably loaded 
on the first frame shaped structure 14A so that, a surface, 
the second adhesive resin film 12 being attached thereto y 
faces the first upper surface 14Ab of the first frame shaped 

2 5 structure 14A. For the loading above, the second adhesive 
resin film 12 is fixed on the first upper surface 14Ab of 
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the first frame shaped structure 14A by using the 
adhesiveness. At this time, the second frame shaped 
structure 14B is piled on the first frame shaped structure 
14A. As the second frame shaped structure approaches the 
5 first frame shaped structure, the inner peripheral end 14Bd 
of the second frame shaped structure 14B pushes the second 
adhesive resin film 12 to thereby let it descend downward. 
In a state that the second frame shaped structure 14B is 
completely piled on the first frame shaped structure 14A, 

10 the second adhesive resin film 12 is supported by the first 
and the second frame shaped structure 14A and 14B with a 
predetermined tension. 

There may be employed the locking part 14C such as a 
bolt, magnetic or a general stopper. In case of adopting 

15 the bolt, the bolt is fixed at the first frame shaped 
structure by penetrating through the second adhesive resin 
film 12 and the second frame shaped structure 14B. 
Consequently, the piled state of the first and the second 
frame shaped structures is maintained. 

20 Referring to Fig. 10, another preferred embodiment of 

the supporting unit 14 is described. The first frame shaped 
structure 14A includes a first upper surface 14Ab which is 
flat and a first vertical surface 14Ac around an outer 
circumference thereof. The second frame shaped structure 

25 14B includes a second upper surface l4Bb which is flat and a 
second vertical surface 14Bc around an inner circumference 
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thereof. The second adhesive resin film 12 is preferably 
loaded on the first frame shaped structure 14A so that a 
surface of the second adhesive resin film 12 where the probe 
is attached faces the second frame shaped structure 14B. 
5 The second adhesive resin film 12 is installed on the 

surface of the first frame shaped structure 14A and then the 
second frame shaped structure 14B is piled thereon. As the 
second frame shaped structure 14B is piled on the first 
frame shaped structure 14A, the second adhesive resin film 
10 12 is pushed downward by the second vertical surface. In a 
state in which the second frame shaped structure 14B is 
completely piled on the first frame shaped structure 14A, 
the second adhesive resin film 12 is supported by the first 
and the second frame shaped structures 14A and 14B with a 
15 certain tension. 

For the preferred embodiment shown in Fig. 10, the 
locking part 14C can fix the first and the second frame 
shaped structures with the second adhesive resin film 12 
inserted therebetween, 
20 Further, a friction material 14E is provided on the 

second vertical surface 14Bc. By employing the friction 
material 14E on the second vertical surface 148c, the second 
adhesive resin film 12 is pushed down by a stronger force. 

Referring to Fig. 11, another embodiment of the 
25 supporting unit 14 will now be described. As shown in Fig. 
11, the supporting unit 14 includes the first frame shaped 
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structure 14A and the second frame shaped structure 14B. 
The first frame shaped structure 14A includes the first 
upper surface 14Ab and the first upper surface 14Ab has the 
first slant surface 14Ac declining from the inner 
5 circumference to the outer circumference of the first frame 
shaped structure. The second frame shaped structure 14B has 
a second lower surface 14Ba and similarly the second lower 
surface 14Ba has the second slant surface 14Bc declining 
from the inner circumference to the outer circumference of 
10 the second frame shaped structure. The second slant surface 
14Bc preferably has a same slant angle as that of the first 
slant surface 14Ac. The second adhesive resin film 12 is 
preferably arranged on the first frame shaped structure 14A 
with a predetermined tension so that a surface of the second 
15 adhesive resin film 12, where the probe is attached, faces 
the second frame shaped structure 14B (a first arrangement 
example) . However, the second adhesive resin film 12 is 
preferably arranged on the first frame shaped structure 14A 
so that a surface of the second adhesive resin film 12, 
20 where the probe is attached, faces the first frame shaped 
structure 14A to use the adhesiveness of the second adhesive 
resin film 12 (a second arrangement example) . 

In the first arrangement example, the second frame 
shaped structure 14B is piled on the first frame shaped 
25 structure 14A- In a state in which the second frame shaped 
structure 14B is completely piled on the first frame shaped 
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structure 14A, the second adhesive resin film 12 is 
supported by the first and the second frame shaped 
structures 14A and 14B with a certain tension. 

In the second arrangement example, the second adhesive 
5 resin film 12 is adhered to the first upper surface of the 
first frame shaped structure 14A by using the adhesiveness 
thereof. Accordingly, the second frame shaped structure 14B 
is piled on the first frame shaped structure 14A in a state 
in which the second adhesive resin film 12 is attached to 

10 the first frame shaped structure 14A with a certain 
predetermined tension. Similar to the first arrangement 
example, the second adhesive resin film 12 is supported by 
the first and the second frame shaped structures 14A and 14B 
with a predetermined tension. 

15 For the embodiments of the supporting unit 14 shown in 

Figs. 9 to 12, each of the first frame shaped structure 14A 
is preferably provided with a cut off portion 14D to be 
fixed to the probe attaching unit at the outer circumference 
boundary of the first lower surface 14Aa. The cut off 

20 portion 14D is effectively used to securely load the probe 
array supporting unit 14 on the supporting unit 13 shown in 
Fig. 6. 

As shown in Fig. ISA, the probe attached to the bump 3 
of the probe card main body 2 includes the beam 4B, and the 
25 beam 4B is preferably bent toward the contactor 4A near the 
base end 4b3. 
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In an inspection state shown in Fig. 15B, the 
contactor 4A of ..the bent probe 4 provides a margin to absorb 
a difference of the heights with respect to the electrode 
pad Wl. Resultantly, the contactor 4A of the probe 4 may be 
5 connected to the electrode pad Wl securely. 

The probe 4 having the bent beam 4B is manufactured 
after making a straight beam or after providing the beam 4B 
with the contactor 4A, by bending the beam 4B near the base 
end 4b3 of the beam 4B. Further, the probe 4 having the 
10 bent beam 4B may be manufactured by forming the beam by 
using the frame with a bent structure. 

Moreover, the beam 4B is bent at the attaching step 
thereof by researching the means for attaching the probe 4 
to the bump 3. 

15 Referring to Figs. 13 and 14, cases of researching the 

means for attaching is described. 

As shown in Fig. 13A, the bump 3 of the probe card 
main body 2 which will be initially contacted and the probe 
4 of the second adhesive resin film 12 which will be 

20 initially contacted are position matched with each other. A 
contact surface 3A of the bump 3 and the base end 4b3 of the 
probe 4 are aligned in a straight line right below the 
bonder 106A. At this time, as indicated by a dash dotted 
line in Fig. 13A, X and Y coordinates of the alignment mark 

25 8 coincide with those of the contactor 4A. 

As shown in Fig. 13B, the bump 3 contacts with the 
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base end 4b3 of the probe 4. At this time, the leading end 
of. the. ultrasonic bonder 106A presses the bump 3 and the 
base end of the probe 4. The bump 3 and the probe 4 are 
attached with each other by using energy from the ultrasonic 

5 bonder 106A. 

The leading end 106C of the ultrasonic bonder 106A is 
preferably provided with a protrusion shape such as a 
threesome intersection shape or a crossing shape as shown in 
Fig. 14. The protrusion is preferably a crossing shape. A 

10 cross section of the protrusion has a form of a triangle, a 
semicircle or the like. The cross section of the protrusion 
is preferably of a semicircle shape. 

By using the ultrasonic bonder having the protrusion 
106D, as shown in Fig. 13B, the base end of the probe 4 is 

15 attached to the bump 3. As shown in Fig. 13C, the beam 4B 
of the probe 4 may be bent toward the contactor at one of 
the intermediate portion and the base end of the probe 4 and 
at the same time can be fixed to the bump 3 strongly. By 
the bending thereof, the leading end of the probe 4 is 

20 preferably raised from the contact part by 10 pm. After the 
probes 4 are attached to all the bumps 3 of the card main 
body 2, if it is necessary to insulate the attached portion, 
an insulating material 9A is spread on the probe 4 and the 
bump 3 by a spreading apparatus 111 such as micro-dispenser 

25 and the probe card 1 having an insulating film 9 thereon is 
completed, as shown in Fig. 13D- 
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Industrial Applicability 

In accordance with the first and the second embodiment 
5 of the present invention, there are provided a probe and a 
method thereof for mass producing the probe used commonly to 
the various probe cards, each of which having a different 

array pattern. 

In accordance with the first and the second embodiment 
10 of the present invention, a small quantity of many kinds of 
the probe cards are manufactured economically without a 
photomask to manufacture the original probe. 

There are provided a probe attaching method and an 
apparatus thereof for manufacturing various probe cards at a 
15 low cost, by using one kind of the probe. 

In accordance with the present invention, it is 
provided a probe card manufactured by attaching one kind of 
the probe based on the array thereof. 

It will be understood by those skilled in the art that 
20 another characteristics and modifications may be made. 
Accordingly, the present invention is based on a wide aspect 
and not limited by the preferred embodiments described 
herein. 

Therefore, various changes and modifications may be 
25 made without departing from the spirit and scope of the 
invention as defined in the following claims and equivalents 
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thereof. 

While the invention has been shown and described with 
respect to the preferred embodiments, it will be understood 
by those skilled in the art that various changes and 
modifications may be made without departing from the spirit 
and scope of the invention as defined in the following 
claims . 
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